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What is claimed is 



1. A power supply for an implantable cardioveriler- 
def ibrillator for subcutaneous positioning betweerr the 
third rib and the twelfth rib and using a lead/system that 

heart/or reside in 
tjie intrathorasiczf blood vessels and for jTroviding anti- 
tacliyea-rdra^pacing energy to the heart/, the power supply 



does not directly contact a patient's 



comprising: 

a capacitor subsystem for scoring the anti- tachycardia 
pacing energy for delivery to /the patient's heart; and 

a battery subsystem/ electrically coupled to the 
capacitor subsystem ^py\ providing the anti -tachycardia 
pacing energy to the c^a/c/^tor subsystem. 

2. The powe/ supply of claim 1, wherein the anti- 
tachycardia pacing energy comprises a biphasic waveform 
having a peak yvoltage that is approximately 5 volts to 
approximately 500 volts. 



20 



3. / The power supply of claim 2, wherein the anti- 
tachycArdia pacing energy comprises a biphasic waveform 
having a peak voltage that is approximately 5 volts to 
appAroximately 25 volts. 
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4. The power supply of claim 2, wherein the an^- 
tachycardia pacing energy comprises a biphasic waveform 
having a peak voltage that is approximately 25 ^Its to 
approximately 50 volts, 

5. The power supply of claim 2, /wherein the anti- 
tachycardia pacing energy comprisesya biphasic waveform 
having a peak voltage that is apn<roximately 50 volts to 
approximately 75 volts. 



6. The power supply of claim 2, wherein the anti- 



tachycardia pacing e 
having a peak volt a 
approximately 100 



jy comprises a biphasic waveform 
is approximately 75 volts to 



7. The Zower supply of claim 2, wherein the anti- 
tachycardia facing energy comprises a biphasic waveform 
having a p^ak voltage that is approximately 100 volts to 
approximately 150 volts. 



/8 . The power supply of claim 2, wherein the anti- 
tao^iycardia pacing energy comprises a biphasic waveform 

aving a peak voltage that is approximately 150 volts to 
/approximately 200 volts. 
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9. The power supply of claim 2, wherein the ant^ 
tachycardia pacing energy comprises a biphasic wave^rm 
having a peak voltage that is approximately 2 00 vblts to 
approximately 250 volts, 

10. The power supply of claim 2, wnerein the anti- 
tachycardia pacing energy comprises ^ biphasic waveform 
having a peak voltage that is appr;oximately 250 volts to 
approximately 3 00 volts, 



20 



11. The power supply /of claim 2, wherein the anti- 
tachycardia pacing er^ei^^g.^ comprises a biphasic waveform 
having a peak voltage /ihat is approximately 300 volts to 
approximately 3 50 vc 



12. The power supply of claim 2, wherein the anti- 
tachycardia p4cing energy comprises a biphasic waveform 
having a pe'ak voltage that is approximately 350 volts to 
approximately 400 volts. 




/l3 . The power supply of claim 2, wherein the anti- 
tac^iycardia pacing energy comprises a biphasic waveform 
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having a peak voltage that is approximately 4 00 volts 
approximately 450 volts. 

14. The power supply of claim 2, whereir/ the anti- 
tachycardia pacing energy comprises a bipha^ic waveform 
having a peak voltage that is approxima^ly 450 volts to 
approximately 500 volts. 



31 
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15. The power supply of claim 1, wherein the anti- 
tachycardia pacing energy com;gn:ises a biphasic waveform 
having a pulse width that i/s approximately 2 milliseconds 
to approximately 4 0 mill/seconds . 



16. The power 



sqpply of claim 15, wherein the anti- 



tachycardia pacing energy comprises a biphasic waveform 
having a pulse /width that is approximately 2 milliseconds 
to approximatzely 10 milliseconds. 



20 



17./ The power supply of claim 15, wherein the anti- 
tachyo4rdia pacing energy comprises a biphasic waveform 
havi/ng a pulse width that is approximately 10 milliseconds 
to/ approximately 20 milliseconds. 
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18. The power supply of claim 15, wherein the anX 
tachycardia pacing energy comprises a biphasic wave^rm 
having a pulse width that is approximately 20 milliseconds 
to approximately 3 0 milliseconds 

19. The power supply of claim 15, /wherein the anti- 
tachycardia pacing energy comprises a biphasic waveform 
having a pulse width that is approximately 30 milliseconds 
t9 approximately 40 millisecond-s . 

20. The power siipply" of claim 1, wherein the anti- 
tachycardia pacing energy comprises a biphasic waveform 
further comprising J/pf^itiy^^oltage portion and a 
negative voltage pdrtTion. 

21. The /power supply of claim 20, wherein the 
positive voltage portion further comprises a tilt of 
approximately 10% to approximately 90%. 



20 



J^. The power supply of claim 21, wherein the tilt is 
apprbximately 50%. 
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23. The power supply of claim 20, wherein the 
negative voltage portion further comprises a tilt /6f 
approximately 10% to approximately 90% 

24. The power supply of claim 23, wh,erein the tilt is 
approximately 50%. 



Q 

m 
m 
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25. The power supply of clair/ 1, wherein the anti- 
tachycardia pacing energy comprises a biphasic waveform 
that is provided at a rate ' of /approximately 100 to 
approximately 300 st imuli /minute . 

26. The power supply of claim 25, wherein the 
biphasic waveform is /provided after a patient's heart rate 
is greater than Jr/jequal to approximately 100 beats/minute 

27. The po^r supply of claim 26, wherein the 



biphasic waveform is provided after a patient's heart rate 
is associated with a monomorphic ECG pattern. 

2W. The power supply of claim 1, wherein the lead 
system comprises an electrode located proximate the sternum 
and/anterior portion of the patient's heart. 
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29. The power supply of claim 1, wherein the antl 
tachycardia pacing energy comprises burst pacing en^gy. 

30. The power supply of claim 1, whereiji the anti- 
tachycardia pacing energy comprises ramp pafcing energy. 



1® 
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31. A voltage output system toy an implantable 
cardioverter-defibrillator for subcutaneous positioning 
between the third rib and the twelfth rib and using a lead 
system that does not directlv/contact a patient's heart or 
reside in the intrathorasic/blood vessels and for providing 



ant i- tachycardia pac 



ig eTiergy to the heart, the power 



supply comprising: 

an energy spoy^ge ^..^stem for storing the anti- 
tachycardia pacing^energy for delivery to the patient's 
heart ; and 

an energy"^ source system electrically coupled to the 



rgy 



capacitor s/ubsystem for providing the anti- tachycardia 
pacing energy to the capacitor subsystem. 

32/, The voltage output system of claim 31, wherein 
the anti -tachycardia pacing energy comprises a biphasic 
waveform having a peak voltage that is approximately 5 
vc/lts to approximately 500 volts. 



54 
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33. The voltage output system of claim 32, wher^n 
the anti -tachycardia pacing energy comprises a biph^asic 
waveform having a peak voltage that is approxim^ely 5 
volts to approximately 25 volts . 



34, The voltage output system of /laim 32, wherein 
the anti-tachycardia pacing energy cc^mprises a biphasic 
waveform having a peak voltage thac is approximately 25 
volts to approximately 50 voltsy 



gi 



Hi 
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35. The voltage output: system of claim 32, wherein 
the anti-tachycardia paqp.^ energy comprises a biphasic 



waveform having a peak/-\|(|oltage that is approximately 50 
volts to approximately /75-j^olts. 



36. The voltage output system of claim 32, wherein 
the anti-tachycardia pacing energy comprises a biphasic 



waveform having a peak voltage that is approximately 75 



/ 



volts to approximately 100 volts 



37. The voltage output system of claim 32, wherein 



/ 



the anti-tachycardia pacing energy comprises a biphasic 
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waveform having a peak voltage that is approximately ^0 
volts to approximately 150 volts. 

38. The voltage output system of clain/32, wherein 
the anti -tachycardia pacing energy comprises a biphasic 
waveform having a peak voltage that i^approximately 150 
volts to approximately 200 volts. 



□ 

m 



39. The voltage output system of claim 32, wherein 
the anti-tachycardia pacing /energy comprises a biphasic 
waveform having a peak voltage that is approximately 2 00 
volts to approximately^ 50 volts. 



40 



je /out 



"system of claim 32, wherein 



The voltac 

the anti -tachycardia pacing energy comprises a biphasic 
waveform having^ a peak voltage that is approximately 250 



/ 



volts to approximately 300 volts 



20 



41./ The voltage output system of claim 32, wherein 
the ar^ti -tachycardia pacing energy comprises a biphasic 
waveform having a peak voltage that is approximately 300 
vol/ts to approximately 350 volts. 
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42. The voltage output system of claim 32, wherein 
the ant i -tachycardia pacing energy comprises a biph^ic 
waveform having a peak voltage that is approxima^ly 350 
volts to approximately 400 volts. 



43. The voltage output system of ^aim 32, wherein 
the ant i- tachycardia pacing energy coit^rises a biphasic 
waveform having a peak voltage that/is approximately 400 
volts to approximately 450 volts. 

44. The voltage output/system of claim 32, wherein 
the ant i- tachycardia pacing energy comprises a biphasic 
waveform having a peak/-voltage that is approximately 450 
volts to approximate Ly 500 volts. 

IP 

45. The vol/age output system of claim 31, wherein 
the anti-tachyca'rdia pacing energy comprises a biphasic 
waveform havin'g a pulse width that is approximately 2 
milliseconds'^to approximately 40 milliseconds. 



46./ The voltage output system of claim 45, wherein 
the ant i- tachycardia pacing energy comprises a biphasic 
waveform having a pulse width that is approximately 2 

/ 

mil/liseconds to approximately 10 milliseconds. 



SDILIB1UPE\389559.02(8CL302!.DOC) 



57 



PATENT 
032580.0028.UTL 



47. The voltage output system of claim 45, wherein 
the ant i -tachycardia pacing energy comprises a biphasic 
waveform having a pulse width that is approximately 10 
milliseconds to approximately 20 milliseconds 



■■G 



y * 



48. The voltage output system of cl/aim 45, wherein 
the ant i -tachycardia pacing energy coiiTOrises a biphasic 
waveform having a pulse width that i/s approximately 2 0 
milliseconds to approximately ^^3^0^ 

49. The voltage output .system of claim 45, wherein 
the ant i- tachycardia p^iri^^ energy comprises a biphasic 
waveform having a pul^e. W'idth^ that is approximately 30 
milliseconds to appro|x^rrtiaJ?ely 40 milliseconds. 



50. The voltage output system of claim 31, wherein 
the ant i- tachycardia pacing energy comprises a biphasic 
waveform furthex comprising a positive voltage portion and 




20 



n^ 



a negative voltage portion. 



51. /The voltage output system of claim 50, wherein 
the positive voltage portion further comprises a tilt of 
approximately 10% to approximately 90%. 
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52. The voltage output system of claim 51, wher^n 
the tilt is approximately 50%. 

53. The voltage output system of claim , wherein 
the negative voltage portion further compr^es a tilt of 
approximately 10% to approximately 90%. 



5 y 



20 



54. The voltage output system/of claim 53, wherein 
the tilt is approximately 50%, 

55. The voltage output/system of claim 31, wherein 
the ant i- tachycardia pacing energy comprises a biphasic 
waveform that is provi^^^at/d rate of approximately 100 to 
approximately 3 00 st ^-mi/Li /minute . 



56. The voxtage output system of claim 55, wherein 
the biphasic waveform is provided after a patient's heart 
rate is grea^fe^r than or equal to approximately 100 
beats/minute. 



57. The voltage output system of claim 56, wherein 



/ 



the biphasic waveform is provided after a patient's heart 
rat^ is associated with a monomorphic ECG pattern. 
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58. The voltage output system of claim 31, wh^em 
the lead system comprises an electrode located prizJximate 
the sternum and anterior portion of the patienjfe:'s heart. 

59. The voltage output system of cl4im 31, wherein 
the anti -tachycardia pacing energy coryprises burst pacing 
energy. 



01 

en 



m 



20 




60. The voltage output system of claim 31, wherein 
the anti -tachycardia pacing ^energy comprises ramp pacing 
energy. 

61. An implantatJi^ cardioverter-defibrillator for 
subcutaneous positioning between the third rib and the 
twelfth rib within a patient, the implantable cardioverter- 
defibrillator comprising: 

a housing having an electrically conductive surface on 
an outer surface of the housing; 

a lead assembly electrically coupled to the housing 
and haVing an electrode, wherein the lead assembly does not 
directly contact the patient *s heart or reside in the 
inbrathorasic blood vessels; 
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a capacitor subsystem located within the housing ai 
electrically coupled to the electrically conductive surface 
and the electrode for storing ant i- tachycardia /pacing 
energy and for delivering the anti -tachycardia pacing 
energy to the patient's heart through the /electrically 
conductive surface and the electrode; and 

a battery subsystem electrically /coupled to the 
capacitor subsystem for providing thfe anti-tachycardia 
pacing energy to the capacitor subsyst/em. 



62. The implantable cardioverter-defibrillator of 



claim 61, wherein the anti-ti^chycardia pacing energy 



J comprises a biphasic wavefyo^^^ having a peak voltage that is 




approximately 5 volts to ap^i£pximately 500 volts. 

63. The implantable cardioverter-defibrillator of 
claim 62, wherein t^he ant i -tachycardia pacing energy 
comprises a bipha'sic waveform having a peak voltage that is 
approximately S volts to approximately 25 volts. 



64. The implantable cardioverter-defibrillator of 
claim 62/ A^herein the anti-tachycardia pacing energy 
comprises a biphasic waveform having a peak voltage that is 
approximately 25 volts to approximately 50 volts. 

61 
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65. The implantable cardioverter-defibrillator 
claim 62, wherein the ant i- tachycardia pacing enerc 
comprises a biphasic waveform having a peak volt/ge that is 
approximately 50 volts to approximately 75 vol4:s. 

66. The implantable cardioverter-defibrillator of 
claim 62, wherein the anti-tachycardi/ pacing energy 
comprises a biphasic waveform having a peak voltage that is 
approximately 75 volts to approximately 100 volts. 



m 



m 
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67. The implantabl^c^dioverter-def ibrillator of 
claim 62, wherein the a/ht if- tachycardia pacing energy 
comprises a biphasic w^^'O^^/^orrp^having a peak voltage that is 
approximately 100 vol^s^to approximately 150 volts. 



68. The implantable cardioverter-defibrillator of 

/ 

claim 62, wherein the ant i -tachycardia pacing energy 
comprises a /biphasic waveform having a peak voltage that is 
approximately 150 volts to approximately 200 volts. 



6/9. The implantable cardioverter-defibrillator of 
claim 62, wherein the ant i- tachycardia pacing energy 



62 



SDILIB1UPEU89559.02(8CU021.DOC) 



PATENT 
032580.0028.UTL 

comprises a biphasic waveform having a peak voltage that yls 
approximately 200 volts to approximately 250 volts. 

70. The implantable cardioverter-defibrillator of 
claim 62, wherein the anti-tachycardia pacing ^ergy 
comprises a biphasic waveform having a peakyvoltage that is 
approximately 250 volts to approximately 300 volts. 



71. The implantable cardioverter-defibrillator of 
claim 62, wherein the anti-tachycardia pacing energy 
comprises a biphasic waveform having a peak voltage that is 
approximately 300 volts to anjg>rd)ximately 350 volts. 




72. The implantable^ chr'dioyferter-defibrillator of 
claim 62, wherein the a'nti- tachycardia pacing energy 
comprises a biphasic/wavef orm having a peak voltage that is 
approximately 350 .volts to approximately 400 volts. 



20 



73. The /implantable cardioverter-defibrillator of 
claim 62, wherein the ant i -tachycardia pacing energy 
comprises ya biphasic waveform having a peak voltage that is 
approximately 400 volts to approximately 450 volts. 
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74. The implantable cardioverter-defibrillator 
claim 62, wherein the ant i -tachycardia pacing ener^ 
comprises a biphasic waveform having a peak voltage that is 
approximately 450 volts to approximately 500 y^olts. 

5 / 

75. The implantable cardioverter-defibrillator of 

claim 61, wherein the anti -tachycardia pacing energy 
comprises a biphasic waveform having a pulse width that is 
approximately 2 milliseconds to ^approximately 40 
1® milliseconds. 



76. The implantable/cardioverter-def ibrillator of 



m II// 
r claim 75, wherein thfe /nti- tachycardia pacing energy 



p comprises a biphasiiA^^ having a pulse width that is 

1^ approximately 2 mi/lliseconds to approximately 10 

n milliseconds. 




77. The implantable cardioverter-defibrillator of 
claim 76, /wherein the ant i- tachycardia pacing energy 
20 comprises a biphasic waveform having a pulse width that is 

approximately 10 milliseconds to approximately 20 
mi 1/1 i seconds . 
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78. The implantable cardioverter-defibrillator pt 
claim 76, wherein the ant i- tachycardia pacing energy 
comprises a biphasic waveform having a pulse width that is 
approximately 20 milliseconds to approximate^ 3 0 
milliseconds. 



79. The implantable cardioverter-defibrillator of 
claim 76, wherein the ant i- tachycardia pacing energy 
comprises a biphasic waveform halving a pulse width that is 
approximately 30 milliseconds/co approximately 40 
milliseconds . 

80. The implant^le cardioverter-defibrillator of 
claim 61, wherein thjB janti- tachycardia pacing energy 
comprises a biphasi^<i^v§^^rm further comprising a positive 
voltage portion and a negative voltage portion. 



20 



81. The implantable cardioverter-defibrillator of 
claim 80, wherein the positive voltage portion further 

:ises/C tilt that is approximately 10% to approximately 




82. The implantable cardioverter-defibrillator of 
cliim 81, wherein the tilt is approximately 50%. 
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83. The implantable cardioverter-def ibrillator/6f 
claim 80, wherein the negative voltage portion further 
comprises a tilt of approximately 10% to approxamately 90%. 

84. The implantable cardioverter-defibrillator of 
claim 83, wherein the tilt is approximately 50%. 



85. The implantable cardioverter-defibrillator of 
claim 61, wherein the ant i -tachycardia pacing energy 
comprises a biphasic wave fprjn/t hat is provided at a rate of 
approximately 100 to apprjbx/ifmatejL-^ 300 stimuli/minute. 



a 



86. The implantable cardioverter-defibrillator of 
claim 85, wherein ^tjae biphasic waveform is provided after a 
patient's heart rate is greater than or equal to 
approximately 1/00 beats/minute. 



20 



87. The implantable cardioverter-defibrillator of 
claim 86/ wherein the biphasic waveform is provided after a 
patient's heart rate is associated with a monomorphic ECG 
pattern. 
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88. The implantable cardioverter-defibrillator oi 
claim 61, wherein the lead system comprises an electLrode 
located proximate the sternum and anterior portior/ of the 
patient's heart . 

89. The implantable cardioverter-def i^irillator of 
claim 60, wherein the anti-tachycardia pacing energy 
comprises burst pacing energy. 



m 



90. The implantable cardioverter-defibrillator of 
claim 60, wherein the anti-taqhycardia pacing energy 
comprises ramp pacing energ^ 



1^ 
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91. A method for Supplying power for an implantable 
cardioverter-def ibrila^tpV Jor subcutaneous positioning 
between the third i/ib and the twelfth rib and using a lead 
system that does/not directly contact a patient's heart or 
reside in the /ntrathorasic blood vessels and for providing 
ant i- tachycardia pacing energy to the heart, the method 
comprisinc 

generating anti-tachycardia pacing energy; 
atoring the anti- tachycardia pacing energy; and 
delivering the anti -tachycardia pacing energy to the 
pafe^ient's heart. 
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92. The method of claim 91, wherein the anti- 
tachycardia pacing energy comprises a biphasic waveform 
having a peak voltage that is approximately 5 vo/ts to 

5 approximately 500 volts. 

93. The method of claim 92, where^^ the anti- 
tachycardia pacing energy comprises ^a^biphasic waveform 
having a peak voltage that is approximately 5 volts to 

® approximately 25 volts. 



94. The method of claim 92, wherein the anti- 
tachycardia pacing eneray/fcomprises a biphasic waveform 
having a peak voltage tiif^^^i^ approximately 2 5 volts to 
approximately 50 volts 



95. The method of claim 92, wherein the anti- 
tachycardia pacing energy comprises a biphasic waveform 
having a peak voltage that is approximately 50 volts to 
20 approximately 75 volts. 



96- The method of claim 92, wherein the anti- 

/ 

tachycardia pacing energy comprises a biphasic waveform 
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having a peak voltage that is approximately 75 volts l^o 
approximately 100 volts. 

97. The method of claim 92, wherein th^ anti- 
tachycardia pacing energy comprises a biphasic waveform 
having a peak voltage that is approximately 100 volts to 
approximately 150 volts. 



20 



98. The method of claim sA, wherein the anti- 
tachycardia pacing energy comprises a biphasic waveform 
having a peak voltage that/ is approximately 150 volts to 
approximately 2 00 vo] 



99. The metho( 



-aim 92, wherein the anti- 



tachycardia pacing energy comprises a biphasic waveform 



having a peak voltage that is approximately 2 00 volts to 
approximately/250 volts . 




100. /The method of claim 92, wherein the anti- 
tachycardia pacing energy comprises a biphasic waveform 



/ 



having a peak voltage. that is approximately 250 volts to 
appiTOximately 300 volts. 
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101. The method of claim 92, wherein the anti- 
tachycardia pacing energy comprises a biphasic wavefbrm 
having a peak voltage that is approximately 300 volts to 
approximately 350 volts. 

5 

102. The method of claim 92, wherei^'^ the anti- 
tachycardia pacing energy comprises a ^iphasic waveform 
having a peak voltage that is approximately 3 50 volts to 
approximately 400 volts. 

m 

'G 103. The method of clad,^^i 92, wherein the anti 



tachycardia pacing enefgyj/comprises a biphasic waveform 
having a peak voltage t^^t is /approximately 400 volts to 



f=% approximately 450 voLt\s. 




104. The method of claim 92, wherein the anti- 

/ 

tachycardia pacing energy comprises a biphasic waveform 
having a peak^oltage that is approximately 450 volts to 
approximately 500 volts. 




The method of claim 91, wherein the anti- 
tachycardia pacing energy comprises a biphasic waveform 
having a pulse width that is approximately 2 milliseconds 
to/approximately 40 milliseconds. 
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106. The method of claim 105, wherein the anti- 
tachycardia pacing energy comprises a biphasic wavefi6rm 
having a pulse width that is approximately 2 mill/iseconds 
to approximately 10 milliseconds, 

107. The method of claim 105, whereizf the anti- 
tachycardia pacing energy comprises a ^phasic waveform 
having a pulse width that is approximately 10 milliseconds 
to approximately 20 milliseconds 



5U 
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108. The method of claiiir 105, wherein the anti- 
tachycardia pacing ener^ comprises a biphasic waveform 



having a pulse width ti.s^ is Approximately 20 milliseconds 
to approximately 3 0 mi/il; 



lifsVconds , 
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109. The mettiod of claim 105, wherein the anti- 
tachycardia paoing energy comprises a biphasic waveform 
having a pulse width that is approximately 3 0 milliseconds 
to approxira^ely 4 0 milliseconds . 



The method of claim 91, wherein the anti- 



tachw:ardia pacing energy comprises a biphasic waveform 
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further comprising a positive voltage portion and a 
negative voltage portion, 

111. The method of claim 110, wherein tKe positive 
voltage portion further comprises a tilt approximately 
10% to approximately 90%. 



a 

i 



112. The method of claim 111,/ wherein the tilt is 
approximately 50%. 

113. The method of cl^'im 110, wherein the negative 
voltage portion further {comprises a tilt of approximately 
10% to approximately 




114. The method of claim 113, wherein the tilt is 



/ 



approximately 50'%, 
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115. The method of claim 91, wherein the anti- 



,/ 



tachycardia pacing energy comprises a biphasic waveform 
that is provided at a rate of approximately 100 to 
approximately 300 stimuli/minute. 
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116. The method of claim 115, wherein the biphasi; 
waveform is provided after a patient's heart rate 
greater than or equal to approximately 100 bea^/minute. 



117. The method of claim 116, wherein the biphasic 
waveform is provided after a patienjs'^s heart rate is 
associated with a monomorphic ECS pattern. 

118. The method oflc^imSl/, wherein the lead system 
comprises an electrode^dopVt^ proximate the sternum and 
anterior portion of /the^^atient ' s heart. 



m 
m 



119. The .method of claim 91, wherein the anti- 
tachycardia/pacing energy comprises burst pacing energy, 



12V. The method of claim 91, wherein the anti- 

/ 

tachycardia pacing energy comprises ramp pacing energy. 
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